a n d e r V e ld e -V is s e r.î M ic h è le C hery,+ H. H ilg e r Ropers, t Simone G ilg e n k r a n t z ,! A n t h o n y P. M o n a c o ,* a n d Frans P. M . C re m e rs * In a previous study, we have developed a panel of chromosomal rearrangements for the physical map ping of the ql3-q21 region of the human X chromo some (Philippe et al.9 Genomics 17: 147-152, 1993). Here, we report the physical localization of 36 addi tional polymorphic markers by polymerase chain reaction analysis. The high density of chromosomal breakpoints in Xq21 allows us to map 58 DNA loci in 22 intervals. As a result, this segm ent of the X chromo some is saturated with approximately three sequence tagged sites per megabase of DNA, which will facilitate the construction of a YAC contig of this region.
The Xq21 band is the most prominent, dark staining Giemsa band of the human X chromosome. This seg ment seems to be relatively devoid of functionally im portant genes, as demonstrated by the existence of male-viable deletions spanning almost the entire Xq21 region (3), These deletions very often are associated with contiguous gene syndromes consisting of choroideremia (CHM), X-linked mixed deafness (DFN3), and nonspecific mental retardation (MR). Together with X;autosome translocations (t(X;A)), the deletions were instrumental for positional cloning of the CHM gene (4, .15), and more recently, the DFN3 gene (6) . Genetic linkage studies in families with syndromic forms of mental retardation, most notably the Allan-HerndonDudley syndrome locus (21), the Juberg-Marsidi syn drome (20) , and X-linked a thalassemia/mental retar dation (10), suggest a location of these genes in the Xql2-q21 region. Whether any of these syndromes and nonspecific MR are caused by mutations in the same gene remains to be investigated. In addition, the Xq21 region contains a gene underlying X-linked cleft palate and/or ankyloglossia (CPX) (22 Note* The characteristics of the DNA loci are those reported in the original description of the PCR markers. While our work was in progress, several dinucleotide repeats with different DXS number were shown to be identical (see footnotes b -d ).
a The novel STS primer pair for probe RX-72R1 (DXS345) has been developed by D. F. Barker, Utah, (pers. comm,) and is as follows (5' 3'): RX72Rl(a) F, AGCAACAGCTAATTTCTATGG; RX72Rl(a) R, ACAAACTTTTACCCCTGCT. The PCR was performed as described in the text with a final MgCl2 concentration of 1.5 mM, After a first denaturation step (5 min at 94°C), 40 cycles (94°C for 40 s, 53°C for 40 s) were performed. A final elongation step (5 min a t 72°C) ended the process.
b Lindsay et a l (13) have demonstrated th a t the micro satellite a t DXS566 corresponds to the dinucleotide repeat at DXS441. c Rider and Monaco (19) have proved th at the dinucleotide repeat at the locus DXS453 is identical to th at designated at locus DXS983. (16), six X-rearrangements have been removed from this deletion translocation panel: duplications CN and KM, deletions SD and 33.1, and translocations CIII-1 and HR10. We have added one rearrangement, 5513, found in a female carrying a balanced X;autosome translocation, 46,X,t(X;22Xq21.2;pl2), which is not associated with any abnormal phenotype. EBV-transformed cells from this female were fused with Wg3h ham ster cells by using polyethylene glycol. Hybrid clones containing the der22 as the sole hum an X component were obtained under HAT (hypoxanthine, aminopterine, thymidine) selection essentially as described by Benham et a l (2) . At the top an idiogram of the Xq21 region in G-banding is presented. For each X-rearrangement the segment of the X chromosome present is indicated by a bar. W ithin each interval the probes are arranged arbitrarily in increasing numerical order. The different disease loci in Xq21 as well as the GDB (Genome D ata Base) breakpoint num bers (BXP) are depicted at the bottom of the figure. For the BXP numbers, when more th an one deletion/translocation breakpoint defines the boundary between two intervals, we have chosen a BXP number corresponding to the first X-rearrangem ent from the top to the bottom of the figure (for example, BXP 91 corresponds to the proximal breakpoint of the deletion NP). 
